Glucocorticoid suppression of lesion-induced synaptogenesis: effect of temporal manipulation of steroid treatment.
Glucocorticoids are known to suppress lesion-induced axon sprouting in the hippocampal dentate gyrus following removal of the ipsilateral entorhinal cortex (ERC) projection to the outer molecular layer of the dentate granule cell dendritic field. This suppression is dose-dependent, but even at very high doses of glucocorticoids the sprouting is not completely suppressed. We varied the time of initiation of the glucocorticoid hydrocortisone (HYD), in relation to lesion of the ERC, and assessed the amount of sprouting in the system 15 days after surgery. Beginning treatment 6 days prior to surgery did not totally suppress sprouting, indicating that there is a nonsteroid-sensitive component to the sprouting response. Delaying treatment up to 3 days after ERC removal still led to suppression of sprouting. Delaying steroid treatment until the seventh postoperative day resulted in significant suppression of outgrowth but allowed more sprouting than that in the groups with earlier initiation of treatment. Administration of HYD for the first 8 days after ERC lesion, and then cessation of treatment for the remaining 7 days, also resulted in outgrowth lower than that of controls but higher than that of groups treated for the entire 15 days. A significant relationship between the total number of days of HYD treatment and the amount of suppression of sprouting was observed. Sprouting in this system has a steroid-responsive and a non-steroid-responsive component and the steroid-sensitive component is both dose- and duration-dependent.